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(54) SEM-TYPE DEFECT-REVIEWING DEVICE AND METHOD AND INSPECTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED:To provide an SEM-type 
defect-reviewing device that automatically classifies 
defects in continuity fail such as discontinuity and 
short-circuiting generated in conductor components 
such as a contact hole buried in a substrate to be 
inspected such as a semiconductor wafer to categories 
correlating closely with the causes of the defect. 
SOLUTION : Potential contrast defects are classified 
according to the arrangement state of the defect holes, 
or are classified based on the correlation with a 
component position in a preprocess by referring to 
design information. In addition, the cause of defect is 
estimated. 
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i 2 S«UJ LTfcWHBBfllcSS**- 

±fE&tfcS*ft$S1£±©*|5|6£. ±fB^m$nfc^RBlB 

MTVhmmtizm^x. ±tm^Mm.mmzi5 
•* & &mmw%i>& \z -z> w x © m m^&xm ©««-?* z 
nz>ftmt>7-3v\z&mmzttm?z>t>T3>)ftWk^& 
zmztz z. £ zwrnt-rz s e M^xm u ta-st. 

±(Dxme>izwmmizg'3^xm&£ttm&tiL&MWT 
& x^-^^^ff mm i,xmm^n^mm.±co^m%& 

m&M%i&WL±<Dxmffimztt vx^mzntzm^m tr 

£S EMjS^RBl/h'i-SBT&oT. 

mm^^THz, WLfe&ttmmm±x<n>Kmffimz-D^x 
<D'mm^&xm ©s^g* j:tf^©gEB«*iT-^£tt&s 

IZ& & &®^#:g|5p n p (C O UT C0±f3S** t- rf U 5» 

flttr * S E MjS^PiS V b?jL-SB. 
[W*3S3] ftffitt£gB«>5ft5n«»i**ttft£« 

<tLT^D-5 2^C«^Sr^tBLT^RSiii#m#{C^«|-r 
5S EM^RSl/t'i-SgT&oT. 

tii±<D®:mmmii&m&M»&mzM-?z>&mm# : ®& 
(Du^yy hmmtzm&?z>z.t\z£.-Dxmmmm 
mfa±.x<DKm&&*KT&mmw^&*&iz.-?2> i wfe 

mmmnzTciz. ®.m£zimmmz&<,i-2>&mm&ffl& 



iz^xtDmm^&xvfcvmmxfiiztizftmtiTziv 
iz&mm\zftm?z>iJ : r3vftmm®h&ffi7Lrzz\}i$: 

mm 1 1 Z> S E Ma*l V t* zl -SB. 
S EMiC^RBHf jl-SB. 

mxmm@m^mxm^nrz^.mm±mm^mtii, 
xmni-rzmm^wctz ffiz.it z t fr*»*« 
i~3©^"rn*»— oicaatsstifcsEMSc^nsu'tfa 

-SB. 

tt 5 gE«© S E MSC^RB U t*i-SB. 

&ftm-f%&o izmfc? z z. t *#mt-r-5w*js 2 * 

5 IBiS© S E Mi^fig 1/ b* ;x -SB. 

m?zxm$m<omw*ffl'<xmm7F&xM<D&wftm 
tLx&±L. B*is«fctf»w©4>&< t>bfttifr\z#m 

IH«CD S E MiCXRS U t* i-if. 

•r-5 «t 5 \zmfovrz z. t &<®m izt^m^m 5 wm<d s 

EMiC^R|Hfa.-SB. 

[»10] ±tmm^&\zte, ±E»«*f J'J* 

bt^t^#ii:1-5«^i4 l *fe«7Sa«C0S EM 
^RgUHi-SB. 

L H t S«r'« t -T * W*« 4 S tt 7 E«<0 S E 
M^RgWf^-SB. 

1 2 ] $mm i~ii ©^m^-o(c3B«co 

SEMiC^RSUfi-SB*, SEMS^IKflf^ 
fi&t^lC»l/Tfiift* L. KffiB*©*nfc 
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±mmm&tt%.mmzM-?z&mm#-M&<D 
u^to hmmt\zm-3^T, ±m&&&*i&Mmz& 

-f ^ x y— s? £ jfeff ^ b T*ft«aE»*»«± © *rs as 
mm^&Ttiz. &m&tt&&m±x*<Dxmmmz~D^T 

TV MMRiSjU^-r SdttCfcoT, *&3§E*f&*tK 

w s saigas t^T© ±ies# * 5=- =f u a> s, 
f#e.ns^a^F^^R5©a«T^$tis^is*^n , u tc 

s±©firBifffi 1 tKMfi^^sisixH-rs^a^^p D D 
© u-f 7 o hmm t zm-er? a z. t \z «t o xwnfa&t* 

Stt«ui6»«tt4»*ai 3-1 



— OC8B«SnfcSEMSC^WHfjL-af*6. 

sterna LT»^rs«siasd: *^rr* c: t 
-r-siitjfcjsi 3~i 5©^tn^- -ptctB«$nfcs e 

[0 0 0 1] 

xbxmommtmi&itm (*i«utfj.-) siwc 

-5. 
[0 0 0 2] 

c<se*©tt*»] se*. ls issjt^o-fexjc*5^T«, 

[0 0 0 3] u(5Sl^IiS8»iLTIl 3£*5S© 
*>©, m^tf— A{C<fc«t)©t^fl]^nTI/i-S). c©« 

tt. 1 1 - 2 6 5 3 0 ^&$g (fi£*ft« 1 ) . 49 

if 1 1 -8 7 4 4 6 ^* (SE*a^ 2 ) . *5<k tW* 
Wf 1 1 - 1 6 0 4 0 2^»« (t*ttfl3) Cfe^T 

[0 0 0 4] 1 ¥«#gB©MigiigT' 

^x> SS©@is<hiiniiS(cjt;L;T, ftt^stffi 
[0005] «e*s^2tctt, fe«is%{rtt^«g 

fc«fc«fll^^S^I««**»U-r*^tt«itil#g!:t, K 
[0 0 0 6] Sfc. «E*t$«3fC«. *<ft3SES«C«^ 

=f—z t&mwm? 1 —? t *jtKLTiaigs/t^- >©^ 

?Syt^->©^RBgp©ia^a r -^^a^5aSL. ag»^ 
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mm bit***** J»J*fr itt^LT/^- >^i5ig©a« 

BBP?F&) SHH/ti'- 
[0 0 0 7] ffi^F, *^@SS*^(c*3(t-5)n>^^ 

-;u©*a««&«aE"rati£*SfiSi:UTtt. ananas 

7 - 1 9 6 5 3 m*mffi4) , 4#l»¥6 - 8 
2 5 0 7 (fie^S^ 5 ) , iSitf^WW 10-2 

8 4 5 5 2^&$8 (ft*&fl56) CiWT«6ftTl» 

[o o o 8] fie*ttW4(c«, 2 ~D<DW*mrz>m®ffi 
m.wv>'>ti.< t %~j5<Dmz&^Tm* 

A^tstt, ±aa«ifi#©^< it i i©i^^n 
tt^ tf- a k: .t 0 hm* * nfcaw * nfc»»3^ e. 

[0 0 0 9] ^*S«5(C«, tt»»±t:IB*^ 

- >©— M3f C*?- tf- A £ m$t b , JiffiSEifl A ^ 
->©S&SffiWCiE'f^>t-A*MS>fLTB8»1ffm 

[0 0 10] *&. ^3f?&fl5 6tC«. MftftKft£»ift 
[0 0 11] 

it <g£?L«$©tt:) {fcbT^S. ?L^fiKl 

[0012] b^u ±S2«e*ft«KiB«*nfc«fi3 
[0013] LfrLterfz, ±mmm^&xm t&m 

a, ^«S) (D^^tc\z, iH97A^KO9B£0Bft4» 



[0 0 14] iC^5T\ KKBUfa— tt. It. 

J6 fc b tf 3. -ff HUB ©»ffl ge±T-±IS^|iico{4B«« 

gtC**LTB«5SB (Ufa—) -rSiilcioTfr 
[0 0 15] bfrb, jfiip. -JlAO^ngft, ftttMb 

[0 0 16] ^nSr^-r-5^U-^X;U-i:LT«, 

^-T-5:K|SlSiI!)#^ (ADC : Automatic Defect Class 
ification) &ffi<DW-&&m±LJ) i m%.tlT^Z><, 

S*. CMPlif:M57 
tf^vf. BE^->3-h7S<h*»*^=fU) SfcSWjWtc 

[0 0 17] U*Lft*t&. ±ea*a«K*^TJ4, 

^flE^X/N<8f±K*i;*^W*^7X^«*-S^tt 
A*- (MSl^BB. ggiS. ->a-K * 

fc*'f-^u KS^T*H*A*H8<o$g£jRH&«t£"r* 

[0 0 18] ±E«*atStt. mtt£2L-' tfc 

*», mffixt&fromi&temzmgir, n>^h*-^ 
m\zm±Tzmm^&x]ifoo)mm(DWfev)tz#)\z+ftm 
mtaxmmfe, hL<\t^m^miz-D^x\t^m.^nx 

[0019] ±BWHs»»-r'«. 

4*i*#£XA*©tt[ft2»*aS8^*t>nfc3>** h 

*-)w<Dmi*m&\za£.-t&mm?p& amm, mm 

fi'JCS ftWtc^m L T3-—*f\zm.m-C% S <fc 3 tc L 
[0 0 2 0] *^HJcoftil«B«)«. **flc^x 

[0 0 2 1] 
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mmmm^t. ±.imm.^^mmzmr^mmw^. 

iz * » z &mmit&& \z ~i ^ x mmm^F &xm (Dmrnx- 
^ £ ns t- =f u k a mm \zttm?z a ? u 

[0022] n«^iESB*^»e.n 
«»BB»B*«±©fcK©teB««Kas^TB«£ 
Miss«it5^f-^* ^ff mm v T&tk&ttm 

mmmmz^m-rz s e ms£*rs u t* ^.-sb*^ 
©ssts^t. ±E»«B#*s«±©fci«*, ±m 

mvim t mm^M^m \z m-r z © v-i r 

■o bffimii$:m-&T2>z\t\z£-oT, &&&ttMmmz 
*5 «• z &mm&&& iz z> ^ x © ±e*## <r rf u * 6 » 

[0 0 2 3] *fc, *fgwi, ^MBKssc^6»en 
*# ^a* £»tB-r 5xf-/$ jfeffftiw ttSM)ttt 

&B&& S #s*«±©X|Sfeg&<4t::*f LTiR 

ffi3 > h 7X h £ LT^CS 2 frn^Ztkm bT^Pfg 
H««^fr*»-r4SEMiC^I56Hfi-*fi43«ttX-€- 
CJSTibot, ±EB»£nfc*H&B««*#tfttti3 

«fc o T«ttB»B3^±T<B*HB«ffi£3R-r««»BB 
n a p^#^t-«»#^^«i:> K«r£^BT£«B#«a# 

&mz&i7&&mm#ffl&\z^T<Dmm^&xM<Dm 



BT*sna»B*7-^'j ca»69c»BT**'T-^'j 

[0 0 2 4] ±ES EMSC^RSU'b'i 

-SB43«fcUC-e©#j£i;:*3<AT. SI'. ±E#x=fU# 

m^mx-ftm* ntcftm* =r ^usa*ixTB*-r«B 

[0 0 2 5] *^BJtt. ±fBSEMiCXPgUtfi 

-gB*5J:^©^^{c*5^T. IC, »i*f^'JS 

august, mKmMmmfe^&T'mfeisnfzxmmtk 

[0 0 2 6] #3gBJtt. ±ESEMiC^figHfj 

mmmn<DXMm&\z&\j2>mmm.<D±'Mz&-3^Tm 

[0 0 2 7] Sfc, ±13 S EMSCJjil/lia 

-£B*5<ktf-£©:*i*K:*J^T, ±f3^«^S«. ^Pi6 

Bt-rs. 

[0 0 2 8] Sfe, *»B^tt, ±f3SEM^^PfSl^t*n. 

x^^^HBB^Jc^ttS^RSSSttWiaBSBtTBa 
Ta^RBCEfittBtLTBfiC. BB*5«k^BB©^ 
< t t>Bn*»lc»B-r* J; 5 C L &ft®.t-? 

[0 0 2 9] Sfe, #fgBJJ«, JifBSEMSC^SgHfn. 
-SB*«fc«-tO!)*Blc4Jl»T, ±IBB**BCtt. Jg 

=f'J*ffl*UTB*-rsJ:5fc«Bbfcit*»Bfr 

So 

[0 0 3 0] Sfc, *^HJtt. ±ESEMSC^BBHfa. 
-8I6«ktf*c*fei:*^T. ±EB«#Bfctt, _h 
E»B* of ij S BBB»B*S± K v y ^« u r a 
^•TS «fc 3 \zmt& Vtz ZL £ JUiitl). 

[0 0 3 1] Sfc, *^bj«, ±ESEM^|5(Sl/b*3. 
— BB4sJ:lX-C-©^rfeK*sViT. ±BBw*Bfc»4. ± 

TB*T*«k'5lc«BLfc^i:*1*Bfr*. 

[0 0 3 2] *5g^»i, ±ESEMiC^ISlBHfzL 

-^B5r, S EMSC^«BBBfi*fctt3e^SC^«BB 

[0 0 3 3] K±|«BjLfc«?fi)c(Cj;n«, 2*tfgL 
h^«BBB+C-&*n*^|«3 ! LOlEB«B»'»^iT. 



&ffl 2002-124555 



smmzttrnv. t<D^mm^=L-^\z^-r^z.t 

CO 0 3 4] 

[0 0 3 5] &£M&T-&-5¥ig#ia&S« 1 

a) i\z\t, yzfiimw-znTmifczn 

*. fLT, xa) ©«1B 

T. ^fcfl^v^fctt. *««a©*N*#:|§ll&2*<. 

fife, Xy^>y, Ui?XhB£*. ^zm^WX^-y^ 

lM3©fca&©*#a*£jgfb£ftT^&^£, 
->2 a»jESfc»jjfcS*l#fcH. 
[0 0 3 6] Hii:tt. «*&^-f yrowa^A^RB* 
Sbti/^. n>iS'i7 h*— ;P3 a~3 c «TJf ©IBi&il 

<E>ft3. ffi©J5SB£:LT{4. eiusk:*^****^ 
<BftgB©*fcjfr*»«ft«rW) A^BS^ofclB*. V 
V s X h ISI_t C JHflt $ ft S 3t ©»*W«cf €f * «?r #32 £ 
LTLSK /^->*«*5Ct, &£*##x.<=>ft-2>„ 
3>^^h*-J|/3e, 3 flJMILTt^. d 

-;HW Kg A L T L * o K3S£-r * H £ **» *. 

[0 0 3 7] -fr\Z, «®^^^|5(B$me=l>h5X hBi 
5. £?\ iN&fl^XAl ©*B(r«^tf— ASr^fiU 

3$T"fg£Lfc2:#:^©3*>. X*;M*-©i6 

s^^TjR^au, «mi§4 i 3(cj;oT^m$ft 

§2^5 i:$£igLT^£?L4 b-?/h£ &HJ2 
^H^fcte. #*i!?L4 aT4>&<, IMIL4bf#< 
foT, 2 ifcB^&ffiHB («{iX7> h-5X hB 
fit) tLT, #iM4al»<. JBIS^UTIr^a 
4 bf49§3<*fcffi£ft£. ^Oi^l:, 3?ffiT«©^)I 



[0038] *&mzmz>rt?->8iig~>z.7 L & 

/^->^ivxtah 3t^a^xAnsftsgi3 
1 . s e Mj£*v«&3itSB 3 2 . aetftSB 33. *^bj 

\Z%2>Xf£Uld3.-%gtf}f?Z/m->&i&mW (X 
RBUfjL—Bfi) 3 4. i5cfc^A^3^S3 5£. 5*— ^ 
©fS«&LAN (Local Area Net 
work) 3 6T«LT«$n5. fStt^fi3 3 

gi3 lfe<tO:SEMa^Iifgl3 2T?©»BI8B 
tit$R-*\ CAD^fA9*^LAN3 6SflT, * 
&ttlBB«tf*:*©AA^B3 5SfflUTAA*nt#i 
#*XA©BfH*» (^Wfls^y^OBJMHi^Wfls 
HHS©KtHlf*) SIBifr-5. 3 414. *5&W\Z&2>X 

SB (^HSUfa— S«) T**-5o 3 5(4. SBM©?* 

-^tesnc§i-rs*i^. iii*(c^bfc^i5ig©a«£ 

OA*f8T*4. A^^©3 5»'(4. &*%&B 

Ltzxm<nmM£ixmmmt<Di®mizm-?z>&m7"-* 

?g4 1 6£ffl(ATA#LT8ei&S«4 1 5^3 3 tC|E 

[0 0 3 9] ¥^#:^X/M«. ^jgT"^-T-5d£© 
•C**3tt*A"^XA^«*jlSESB3 l*fcttSEMiW1. 
IM8f3 2TtS3n. C©tftSSnfc^BBffiBB 
WLAN 3 6 $^bTI2tftSB 3 3 ('teiH^ft-S, % 
¥£9XA*MRtJfeaESB3 ltt. xi 3 © 

;i/3o^iweb<tt^isB«*t&t*sii5jiitr*auT-t© 

S^fSTLfcttSiT. #?mg§4 1 3T^tlj^2*l 

^mmmm (m<ixi>r-5>xhB») \z&v, ^mym 

> b 5>X MIBOS«Fi: LTBlStftWr* CI ttfX'Z. 

±E^R|*L<f4^RB«»OffiBBB*lR# 
t5^W^5. C©«fc3t. #¥5S#XAfl.«ttSE 
SB 3 l^SEM^I«f813 2«. ¥I#9IA 

*fKtt^RSUen.-ftfi3 4©8EBSB4 1 5&£K 
f -5 Ac * © fc © T ^ -5 . 
[0 0 4 0] f^T, ^PfSU-tf^-Se3 4«. 
>?XA^S^8g3 l-*SEM3&MMft£SB3 2T 
^ffiSftfc^[ilB©eB'tf«€:7cf'. »«l»«fraci<t** 
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*S«3 3KEtt3n&*lfcteB*#*#flBL-C. *Bfi 

[0041] friz. ±mxmi^if^-^mommm^ 
[0 0 4 2] Mssnf jL-ggte, e^b*-A*a5#fr 

[0 0 4 3] «^#E4 1 tt. JIMrFSttWrSfcfcfcftl 
[0 0 4 4] VP U>X4 2 «, n?8i4 1 ^6^4* 

[0045] m?x-&&mfa2i±Tmtt-rz>rctf><Dm 
45*5, ii[6]^$ijpiHig§4 4%fthTMWzn. mi- 

tf-AXtf-y h*tt3S»«*«l ±T?2*7C«fC*3tE-r 
•5. 

[0 0 4 6] tt»S4 6fctt. 71>mQttrt*> 
ft. X£MffBIM8fr&0&^K:.I:9. *0<E#>y 
4 9T?*£#»3ft, 3H£tC#fcft&. 

tt, ¥*#IhI&**K xa) «®tt4fc£litftl 

%4t£9XA*fMft3lEifcB3 1 SfcteSEMsSfl-fg 
4lkftKB3 2Ttt3KSn^:^K1Kim«*«5cl=. «« 

■a-f) tC«toTfflW^fT$n-5X^-^4 1 1±C7- 

[0 0 4 7] ttff!4 o*em#t$nTiR*$nfc«^tf 

-A (l^if) £, ■5lA4 10±l:ftt2.Ci 

£3it?Til&e>ft£o b-^XTtCteX*;!/*— 

4 1 2#O^T*5!3. 1#^©X^;U^— CD2^« J ?©* 

*»«iR*-r«. &*5. cobs, ^iAta*e.f64t 

«K4ttr?«Hktt!i»4 1 3«ltt)I^. 
[0 0 4 8] ^ffig§4 1 3«. iftf-AS^IASSffl 

as 4 i ocfli»L.fciR. ^B*e.^^-r^>2^«^ 



ft, A/D3E*aFnfca. ;«3 6 1 zftLxmrnmrn 
IHSS4 5 i t^t;$ijflffl3>tf3.-^4 5\zfcmzn 

5. 6 1(1 -f >^-7i-XS;j| - LTL A 

N3 6t;:ft^£ftS„ ftoT. 8B1fc8B3 3KJE«£ft 
t3t«^XA^IMgi3 1 SfcBSEM^i« 

tl3 4©E1£SB4 1 5(rKitS-t±-5^i:^T^-l)„ 
LfrU ^16 Ufa-SB 3 4 tt. Jt¥Si>iAJHft 
1813 lttliSEM^Ifefgf 3 2t«ssn 

[0 0 4 9] ©JWffln>lfi-^4 5tt» 8Btt£B3 3 

KEttSftfc^tt^XA 1 fcwrs»tH»«**jisb 

IS****ftB4 1 6±C«St5. fl?#r*§m 
tt, E«HB4 1 5CE*«Stl4. 
[0 0 5 0] ^fc. ±|E^R8Hfi-SB3 4l:J;M 

mz-D^T. 0 5~@7 ^ffll/^TiffiBJ-r-So @5H ¥ 

»«. ^PfgU-tfa-SB3 4tt. £tft£«3 3£fct£4 
1 5KE1*Sft&ft^£XAfl.»tft*|£«3 1 
S EMStftSttSSB 3 2 T8«E£:h.fc*H8te«««* 
£7CfC. *(ffllffln>t!a.-^4 5*e>©lt^{ca^iT 

SiJfflSB (H^-a-T) CJ;oT7f->'4 l 1 
SitCioT. ¥S#»?XA 1 -h<£*RBf4fi£«^ tf 
-ACTtttlCaSfSfiStJ&L. KS'Ffcf- A £ 

filBj#3K:«fcDffilRjj£3lELT. *&mg§4 1 3tr<fci9H5 
KwTfcHSflBf 5 2 £-£tf fcRKBMfc 6 1 StfefflU A/ 
D***«SLT«l»3>t:3. — ^4 5 ftcDB|*8l9|p|tt 
4 5 1ICA^JU. — BtH^^^U^fBttS-a-^). $6 

T?©RI— ttflf) f£« ; ?bf-A£<Sfrj6£LT, ^mg§4 
1 3 tc J; 0 0 5 fc^-f <@f5f 5 3 ©#MHIft 6 2 £4&ta 
L, A/D*«S«bTiW»=i>t:3.-^4 5rtOBI«! 
M§IIe]S§4 5 1 (CATjL, -RfHUi^^ U tC|Bfg$-& 
5. 5 4 te*|S|g 5 6 £^&<fc 5 frK^Stlfc^UfillflM* 

<, «^tf-A©fig»teB*2^7c«fr^-rs. 

*mm<DMmT°te. xmwmtmmmm&tfuii&uz-D^ 
[0051] ^tc, $,<s-e=b, S^S*f**« 

ft7lA) 10iI*52Mf^L<BSMfftL 
6 1«, ^tUbT— BUft^t'JK 
mi (3>^i7 h*— ;W 6 1 a**&3:ftT*SD. 



(8) 
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KR8?L6 1 aH jE#fc?L6 1 b<k0. BJS<^m$n 

[0052] mmnmm&4 5 1 iz&ur&mmmwit'A 

[0 0 5 3] Xfy^l : &B"g-:b-i±a$4 5 1 2 C*3V> 
T, BAH HB*^U*>6tt*tH;5*i;fc:*JHH* (£ 
ViSB) 6 2 S&MHB6 1 »C^&< it>iS*¥{fc-ett 

[0 0 5 4] BPS, ffi«^to-&«4 5 1211 KRBBB 

6 i tmmmm6 2ofiitni (ax, Ay) 

E = Z I F (x + dx, y + dy) 
Ml'. JHH*nfc^-a»EA«a/ht'3&*«k-5?S: (d 
x, dy) SSB-rna (Ax, Ay) tLT*fe5: 

[0 0 5 6] 7.y-y-?2 : ?U4@#5£gl$4 5 1 3 
T, ^B-&fc-a-a5 4 5 1 2fc:fc^TftB^bi2-£nfc^ 
R8HB6 1 t»mmm6 2 £©*HB5*-*£7gK. * 

NBBB6 1 tc*5ltS^Rg?L6 1 aommzfemmzftiz 

l&Btl •aB^^-a-$tlfc^RSiii^6 1 *s.fctf#JilHB 
[0 0 5 7] BP'S, ?U£B#/£g|U 5 1311 
1 IC:fctt£*|5fS?L6 1 a©B*©ttfiB«&<l#jrrS. 

^Kltt6 1 t43ltS^|%?L6 1 a©fSJgc©&Bffi^l£ 

[0 0 5 8] Xf7/3 : dFLWS*tHSIU 5 1 4\Z&^ 
T, ?Lffi«»)t«4 5 1 3C*3^T#«$nfc^BBia« 
6 1 tC*3WS^BS?L6 1 aO<B«©tt«Ml**7EK. «r 

^ l tzxmmm \z *$ it 5 * -t © *i5ig?L© mm 

[0 0 5 9] BP'S. ?L»«#fcHgB4 5 1411 ffifi-&^ 
-&3nfc*l«iaB6 l +©^»?Lffi«K:*tt-6Wa*Jf 

»«£^©?L©»«£ LTlHit^. 

[0 0 6 0] X^-y/4 : 7L»^«ip«fft±ia5 4 5 1 5 
fC*5^T. JLffiB«p3t»4 5 1 3fc*J^T4*j££*i;fct* 
Ha@iB6 2lC:fett&*|S|S?L6 1 aO«*OffiBJffi«*7C 

[0 0 6 1] BPS. ?Lff&£Vffi*H3IU 5 1511 # 

[0 0 6 2] : *»ffi/M^*J^^4 5 1 6 

lC*3t/>T, ?L»a@tUa54 5 4C*^TJHB*nt^RB 

ia^6 1 <p<Dxm7im&£> nmm&mmn-tii&4 5 5 



n t*tti!iB6 l&rz-tyiw&'fro. &B-rn«©g: 

F (x, y) (dx, dy) -fS LfcHBF 

(x + dx, y + dy) t#figMBG (x, y) i:©^ 

-st*E£. ^ic^-r («i) s»r*-^i>T»m-r*. 

^P(SS»F (x, y) L&mwmG (x, y) * 
B*J>« (dx, dy) ?•■=> LfciSBG (x + dx, y + 
dy) i©3F-«BESJItBUT"bAv». 
[0 0 5 5] 
— G (x, y) I <»1) 

[0 0 6 3] BPS, #*B/fil&fiJS£ffi4 5 1611 ?L 
»£?IStiSgB4 5 1 4*»&S6n4^RBH«*©^mS?L» 
SEt. ?L?¥«S*fS<iil?ttig|$4 5 1 5*>e>»Stl**H8?L 
*B©**M6£0)B#. WJ6U*^BJ:0iSi»tn«»B 
*|5fi (-> 3 -h) . <6Kmtf#*BfcHS (*- 7» i 

[0 0 6 4] ±ER?lT?tt. ^RB©*U«tr^^T^Rglli 
B*©*l«?L»B2:*l«3U*B©»i|M^©IS£. Wjg 

■5 5 n*. TUt>t>, iCS-WJffitL 

©#MH^<P©*[SlB?L©»SI:So*i>>T, *RS?Lff«© 

arSstLTH ±EXT-y^4K:*tt*^RB?LWBoS 
ipfit©3¥ffi£«ffl§U *PlgH{gi*©^7L»«^-©*>© 

[0 0 6 5] Xy-y!/6 : X|Sfi?LIEBJS?WgB4 5 171: 

SK4 5 6fc*tiTf!l5£*nfc#*a^B6*V SiB^HBrt* 

*Pfift©ffiBtt»6 3£#«>.5. CCkSfcMBJLWffi 
Bttti6 3 *N?Lti*< *T? 

T, ^RS?L^^^$-t±T^-5^gBD D p©ffl^ (ffi^3£*f 
**«l©4'tC«t>tlT^5 , 7-HiB, tyM. "7- 

[0 0 6 6] fip%. ^Rg?LSHB^W^4 5 1711 t*7 

2, IES-©J§-a-0&£*<i:-r-5., II:, C©<£«W^2^ 
7ct&^±-C7^U>^&fT^, ^RB?L©iHBtt^6 3* 

?L^©2^7U*&^±T©X^(S]fi$H. Y^[S]fi$V 



(9) 



#f»2 0 0 2- 1 2 4 5 



[0 0 6 7] 3£*s6-57j*££:LT 

[0 0 6 8] 7,7-y-f7 : KMffi4 5 1 8 tC&t^T, ^ 
RS?UEB3?#tSK4 5 1 7K*SHT*»Snfc^B7L©E 

[0 0 6 9] BP^, #»fg|$4 5 1811 7.y L y^6 ST 
fc#«&fcX:*l6]fiSH. Y^fSVCS^^T, 
?L©EB«li6 3£*lT (1) Bta. (2) 

o) ^7, (4) mmm, (5) Mt£#-M-r«. - 

[0 0 7 0] ^fC, ^Pfg?L©SHB«^6 3^^-T (1) 
MS. (2) filiS^, (3) "t7\ (4) 81**1, 
(5) fi«K»«-r*»«**PO-*lli«tw^^TlttW 

(1) h= i, v= i&e>««ft. 

(2) H=l, V>l&St*Kiail. 

(3) H= 1 , V=2, H= 2 , V=l, &e> 

(4) H>1. V=ltt6tf«Ilt*, 

(5) H>1. V>l&Stt««£#STr* 

-So 

[0071] fc-e^Au ±C4MH«jpttcr<-siEjfi«s 
(4- ) h/v> t h lAetfmttk. 

(2 ' ) H/V> t h 2&£fc£8fiijt& (t h 1. th2 

[0 0 7 2] »«gB4 5 1 8T?»»Snfcfflfitbfc»» 

it, JKiftfft. ttiftNL ^7©4If)) =810, <bfc 
*. 5H«#5^U iHffi©H»f K:ttfSt©S& 

a*?^'J©^RB*tffiaETSCtS3li3t-r*t. 3X 
(2«- 1) =4 510, 

[0073] 07 mmm^y^j--? 4 sp^dm 
mmmm^4 5 1 <o&wm4 5 1 8 

It, 71. 72. 7 



3 , 7 4, 7 5, 7 6 ttMS^SHfttTifc D . -tfrHPft 
^7-/3-h, WBtva — K M5l->h— h. Mji^"— 

[0 0 7 4] A*. ±E*H8?UBro)Wr«4 5 1 7*J«fc 
tf»W«4 5 1 8 I^UTIt H#MS[hIS§4 5 1 

ttn>tfi-^gi5 4 5 2©/\— H^xy*5«tiycy7 

X 7 CO if *> 6 T t> mm T -5 d <fc # T £ -5 . 
[0 0 7 5] ^ctC. ±te^RgUt*o.-SB3 4 fCJ:-5^ 

figtt. »i©*jfi0noif*ta*w(:ttpii;T»*. ep 

$iJSEp^n>tfi-^4 5F^tr, n>tfa.— ^gg4 5 

2£M, 0 9*5^^01 0K*-f<fc 5 C. MffH1HR9 

■rsrt^'jje**^* 45 
2it, tt*7 t =f'J3g*«0B«4 5 2 nr*H6*«$H«S 
nfc*?^U*6, *lfa©?g£mH£«£t-&*|S|&Ji§CB 
<*WS(HiiJ£Xxy :/) 4 5 2 2 £S*rr 

[0 0 7 6] 08 (a) . (b) 14, ttE4ft£tt*£« 1 
©— §ftffi{«jTfc-5DRAM©, 7th l JV^57-fIS 
«0«it*«aWK*-r¥aH*«tZX (a) 0©A-A 
*«WrffiBIT*S. 08 (a) , (b) \zm-?iU<. 8 

|6j€rKE**$nT^-5. 8 3«t*>y h^n>^^7 h*- 
fe©Tcb-5. 

[0077] ^tc. fcmmmmm 1 ©isft-it«<*:^R§ 

*t^U tOW«6H9 SI^TKWti. 9 111 U 
mm^>¥o--5> 4 5*t|B«SB3 3^6ttff-C*«tt 

E4K. ^.S©ffl«£*-rtif«£:, *© 

fiB, -eB^^f5J^«$IBizli-r^& 
mmffi^ts.^^ hJltr— ^T*-5. IP%, K77h 
t*-^ (KT^hiS) tt, 7-H*K"3t>Ttt (x 
11. x 1 2. •••) . h*-> h^fCO^Tti (x 2 1 . x 

2 2. ■••) , \±v h%k1>99 h*— ;H:oHTI4 (x 

3 1. x3 2, •••) . -7- HSSn>^i7 h*-;nc-r>^ 
Ttt (x 5 1 , x 5 2, ■••) , ftfTSSn^.. 

[0 0 7 8] n>bfi-^a54 5 2©*5 L =fU5e««ffi 
§15 (X^-yT") 4 5 2 1 «. ±BKfHMR9 1 *#SBL 
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3*iittic4(jEt*. 9 2it mmzftmm4 5 sx 

•y^) 452 1ft K»*«9 1 iSafcrt^zf'ja-K 
9 2£#pabT. ffiAS (ffift*) «Ci**r^'Jt 
©ffl^fcrttlCioT, ftiHt^rfU 9 3££f£TS. 
CCMSn5»S*f^U 9 3 tLt(t -7 

-b*igfi*s. ^-FHiMia. f7hM, t'yhi 

[0079] ±aaK5m*. mm\z&*jjT3v m 
t&s imw ■. ne. «. aar«*&if) 9 2 £#«a$4 5 

ttCioT, #g|g&4 5 8**<i>, 0 9 K^T^HS*^ 
U «7-F«fi*&, »7-K«S##a, t*7 hi 

fife. t*7WMI, i»**;Me»fii». 
fflSC#*a. ^©teffiS£fife&i:) S4)SLTfeSK 

4 1 5 KgEft£n;fc^^XA^«t&S££lB 3 1 Sfc 

as EM^nitfsi3 2 Trtftac$tifc*»©^(6fw 

^>T©*|*ffl««**«*fflLT*jSSB4 1 6l:« 

rr- 1 l§Sfil»t5it[:J:oT, t£ffi§§4 1 3 

JIll^lfitutlCioT, $HSSB4 5 8#>e>te, 09 1: 
[0 0 8 0] $)JWffl^> 1^3.-^4 5K*SW«2- 

{&<nJ3fe<»M£ Lt, ftiJI?ffln>tfi-^4 5tc*3 

i^e»e>n**©:fcsr;*©««£#Siau 5 8 

6n-5a**^^U 9 2 i©ffl*--a-t«-a-(CJ:oT5i-«* 
[0 0 8 1] '&\Z. UmmuyMa.-^ A 5^T*ff 

a--r***f*a6* i <D±.%z%m%\-><\zK.mmmziti 
stist? tr- a *bbm LTt&ws 4 

1 3^6^RBja#F (x, y) Sr^ttjb, B*gt 
©3HJSS4 5 1 ©4 5 2~4 5 8 TtR-TSBK&^T. & 
tti**lfc*RBHBF (x, y) *^JHU*n«JLiE«fc 
S^TSHBSfTS. d©^31tt. II 09MSMK:«^ 



xmezm^xwtwhfzmmtmmtrz, z\<D®vgx 
wr. n>tfzL-^gi$4 5 2\z&i-f2>ti7-m%.mmm. 

SB Ufy^) 4 5 2 111 KH-illlR (KT^hf 

zfU 9 2 h<D®.&-&t}ii:fr>bl&Z>ttmt>7-3V 9 3 fC^ 
#K9-F*W»*ntf. »«*f^J9 3tt, «7-H« 

[0 0 8 2] ±|H«-**^rf'J 9 3 (C^^nfc 

x-* ( (1) "7-H^fife, (2) IfyMm - 

8 9 4*AA¥S3 5$fdi4 1 7 &<b*£J8V>TA2j 
L, IBt»SB3 3^fctt4 1 5[Cf3t»^-a:T*3<„ 

-s^Pfgsa (i) v-FMmmfc. mm C7 

-F*D 7* h'JVlSt^^EiXyf^JE. gft 
SK^W-SXy^-ig*, B^x^[6]{4g-rtl. BW«I 

jftttftt, (2) t'7H»H ■•■&£> t 

©s«o**-c»*^*ja5Sc©*afeL<ttj»ii«#»cj: 

x—tf*tA^J^©3 5&£*£ffl^TSfrLT*>1#:b££^ 
U «t»«*C«lll3>i;a-i'4 5C±t)llfl9i: 

[0 0 8 3] 3>Ka-*»4 5 2©*H6BEi§5£*«B 

a? ttf-^ 4 5 2 2H XT-^v-xmmmmmm 

9 4 *#1LT. XmottrnX^V 9 3 £*IM©iS^ 

^.ag*Sf 4 1 6 ClfJALT^tS. m 1 1 
^^SS^ ^PSlii^. *«fcOC«3eiR 

) ^^-To &*3, SSS14 1 6i LT 
it. «l/fa-Si3 4fCffi^e.nfct>©(ClS^StX 
•5fc©-m&<. LAN3 6l:^nfcfcC5rt)^ 

[0 0 8 4] 010m ^H&©#g#x-rfU 9 3j5> 
e., J^H*-«W(c#^T^*-&©*iS0sJ«coViTiftBj 
LAc^. jfl5fe<0*fli«L<tt«tfS#CJ:*llSIH«lS:iStS 

T*5^. ^Rg®H«^SItga54 5 2 2 ^©fflHfil^ 

*-&*3-a-T, ^JA»*^*SS4 i 6\zmt>Lxm^vx 
[0085] ±iBittBjT(a. xmmmm^mm^A 5 2 

HJbfc^ SC. ^RS0B4i^«MBBB4 5 2 2 tt. ^ 
©^(CO^T. -€-©^PfgJgS©«l^^*^thWtC® 
1U -ttl6*»O^I«©tftSEilS**»5ie^Wfc^l«IR 
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[0 0 8 6] 0 12 (Cfct, ffg!4 1 6 C*5(AT. » 
f. OL— tf*i, fl»Jx.fc£®ffi±K:43V>T, A*?S4 1 7 

m»t. ffi«©a«©^Rg^ hi, ts.^v\tm&m 

H13I1 &fke>^y7\z$5tfZ>Xffi<Dft4fi&m 

[0 0 8 7] «±K3£^;fc*J6©»IBfcii^-CH:, TLX 

[0 0 8 8] JJLkKifi^fcS&WOJBJBKlfc^T 
tt. ^SMMSIltttLTHfa-SEMStSWftl: 

LTiawb&*«. mmmsmtzifis EM^iftti 

[0 0 8 9] 

{c^^-r-s^a^F^ xpftou 

T. -t©«*lHHa:Ifi[»ffiHO!a^*7-^UK:a»W»C 
[0 0 9 0] *36MC±fttf. ICtt, *)£Stl 

[laswffim^ssHj] 

[ia i ] *&Bji\z%2>m&i&M&&tii-?&2>*m»mi& 

[0 4] :*:5^K:«**IWUtfa— SB©— 

[0 5] fc^lf-ACjtaEffilBfcKW-rSHTS*. 
[0 6] *«W»C«*^SSH«*7CK. 



[07] as**?-=fuic««ix^ii*osi3s«*«"rH 

[0 8] Xtt£«tiH[T»«DRAMOttt«9tH 
[09] *%BJC^S*^=f'J«^ffilfiia5fC*5V>T, K 
&fj<r3 U * Z. t. Sitter 5fc»©0T»5. 

[010] #f^c«s#»;&5 i :ju©#»ffl3*s«fctf 
iftBjrr£>it«>©0-T?&5. 

[011] »SilS**«fcl«6j£^|«*^]BHO«*HB 
[012] ^x/MT^ljfjf^'JCV-^ 
[013] «i5:©^-y7 p T*©»«*7 : -^U»*T-y7 p $ 

>, 3a~3c. 3 e~3 g — n>^i7 hJl%— 3d 
-IE«SA^->, 3 1 --•3fe¥3*MH4ft£StB. 3 2-S 
EM^«^3ESS. 3 3-Ett8t, 3 4-£Kl'lf 
a-8i, 3 5-A*m 3 6 -LAN. 3 6 1-A 
X. 4 1-tftt, 4 2-ifU>X. 4 3-<Ift^ 
4 4 HBRlSttfPlllJt. 4 5-««l3>i;a-^ 1 4 
6 4 7-JKSfh 4 8 -XgMfllelMk 4 9 

-}ftlHie#>y, 4 11-Xf-y, 4 12-lW 
4 13-ttfflg. 4 1 4-fll#ffla0IS. 

4 1 5-E1*SB, 4 1 6-gt*glB. 4 1 

5 2 -*|fflMMfttU«tt, 5 3-#II»»ffl« 
J®, 5 4-^MHIMft[U«*0tt^:H. 5 5-#J»H« 
tfttH«*©ifcfcH, 5 6-m 6 6 1 

a-M*S^|il8?L 6 1b-IES?L 6 2-MH. 6 

7 2-mm^3-b^mmm, 7 3-aist->3-h 

^H^, 7 4 ■••«&*■- :7>*HMMfc, 7 5 ■■•«-> a 
-hfl-StlU*. 7 6-«*t-y>iHBi«. 8 1-9 
— 8 2-f7hI, 8 3-bf«y h^>^ 

-;k 8 4-$i3>^^h*-;k 9 1-KtHt«© 
gS5S0. 9 9 3-»I*ri 

■J©-R, 9 4-»«*^U«©^R8SHffiW*. 4 

5 1 -HffcMSIsISS, 4 5 1 2-&W£t>-&&. 4 5 1 

4 5 1 4-flJf£»HJSB. 4 5 15 

-?L»«*ipfa®ma5. 4 5 1 6 -#mm/mmmi£ 

S, 45 1 7 -tKmiSiWMffi^ 4 5 1 

4 5 2-3>bfa — 4 5 2 1 • ■ • # ^ rf J J&IMJM6 

SB, 4 5 2 2 -XRSJSHit^aS. 
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[0 10] 

m 10 



91 
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mtum 



452-458 



(1) K»95K 

• Igrlg (O- K*§) 7t h'J VXfl 

• huvig 



(2) tr* 

V: 
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<72)*9i# /MR {iz: 

#*JI|»«tRTfrF*K*HPr292#» ft 



2G001 AA03 BA07 BA15 CA03 EA05 

FA01 FA06 GA04 GA05 GA06 

JA07 JA13 JA16 KA03 LAI 1 

MA05 PA07 PA11 

4M106 AA01 AA11 BA02 CA16 CA38 

DB05 DB21 DH07 DH24 DJ04 

DJ11 DJ20 DJ23 

5C033 UU05 UU06 



